Despite advances in dementia care, pain in people with dementia is still undertreated due to poor assessment, poor treatment, and factors relating to nurses' critical thinking and decision-making skills. The purpose of the study is to examine temporally based relationships between change in behavior, the nurses' level of certainty regarding pain, assessment scope, and outcomes of pain. The findings of the study were consistent with the Response to Certainty of Pain model. This study found high percentage of variances accounted for by nurses' level of certainty due to potential unexpected confounding variables. This study may provide a new understanding of the relationship between nurses' certainty, assessment scope, and patient outcomes for people with dementia. Improved understanding of this relationship and how it relates to the problem of unrelieved pain in people with dementia is crucial.
Introduction
Pain is one of the most prevalent problems in the older adult population. Nearly 80% of older adults living in nursing homes (NH) and up to 50% living at home suffer pain. 1 People with dementia (PWD) are at even greater risk for unrelieved pain. 2 Studies have consistently shown the high prevalence of poor assessment and inadequate treatment of pain in NH residents with dementia. [3] [4] [5] In one study of NH residents a researcher found that nearly 78% of residents with dementia had chronic pain; however, the nurses caring for them had detected less than 50% of these painful conditions. 6 Up until now, there is no study about the prevalence of the problem of unrelieved pain among older adults in Jordan.
Pain assessment in PWD is still controversial. Self-report is considered the gold standard of pain assessment. 7 Self-report tools are the most reliable measure of pain as long as the person is able to report pain. 8 However, it is not clear if self-report tools are sufficient to assess pain in PWD if the patient can still self-report. 9 PWD often have both cognitive and communication problems that make them unable to verbally self-report their symptoms and comfort needs clearly. 10 For those PWD, observational scales are the only reasonable way to assess pain. 8 However, no study identifies specific behaviors that may almost certainly capture pain in PWD. It is challenging to assess pain in PWD if nurses misunderstand the needs or misinterpret the behaviors of pain in PWD. 11 These behaviors represent an inability to make needs known and for caregivers to comprehend needs. These behaviors include vocal complaints, restless body movement, facial grimacing, resisting care, aggression, nonverbal vocalizations, exiting behavior, tense body parts, rubbing a body part, shifting weight when seated, protecting a part of the body when moving, and slow movement. 12 However, nurses do not have a clear understanding of how these behaviors in PWD are manifested, even in those PWD who could self-report their pain. Also, it is often unclear whether pain or another unmet need is the primary cause of these behavior changes (Kovach) .
Consequently, nurses may become uncertain regarding suspected pain in PWD and fail to provide timely treatment of pain or even any treatment at all. 13 Unrelieved pain in PWD can lead to serious negative health consequences, such as agitation, depression, weight loss, dehydration, sleep and activity pattern disturbance, functional and cognitive impairment, and prolonged hospitalization. 12 Uncertainty regarding suspected pain may be a major barrier to adequately assess and treat pain in nursing homes throughout the world. 13, 14 Although a first line treatment for pain is often pharmacological, nurses who are uncertain regarding suspected pain in PWD may delay effective treatment by using additional decision-making steps or may not provide any pain relief at all (Gilmore-Bykovskyi & Bowers). Theory and evidence suggest that uncertainty regarding suspected pain in PWD is primarily caused by: (1) underrecognition, misunderstanding, and misinterpreting of behavior changes in PWD by nurses; (2) complexity of pain assessment due to inconsistency of behavior changes; (3) inability of PWD to clearly communicate with nurses Husebo, Ballard, Cohen-Mansfield, Seifert, & Aarsland, 2014. 15, 16 Gilmore-Bykovskyi and Bowers 13 developed the Responses to Certainty of Pain (RCP) model to describe the concept of nurses' certainty regarding suspected pain and how it relates to the problem of underassessment and under-treatment of pain in PWD. This model provides an understanding of the decision making process that nurses employ when caring for PWD in pain. The RCP model is the first model to posit relationships between nurses' level of pain certainty, scope of pain assessment, and health outcomes of NH residents with dementia. When a person with dementia has a change in behavior or condition, nurses may try out several critical thinking and decision-making trajectories. 13, 17 The RCP model (Fig. 1) describes two trajectories that are hypothesized to occur when a nurse has either a high or a low level of certainty of suspected pain. Both trajectories have three possible decision-making branches. The RCP model explains that when a nurse has a high level of certainty of suspected pain, the nurse follows the Response to Certainty Trajectory of decisions: in the first decision-making branch, the nurse decides to conduct a unidimensional assessment rather than a multidimensional assessment; in the second decision-making branch, if the unidimensional assessment leads to a high level of certainty of pain, the nurse decides to provide behavioral interventions along with analgesics in a timely manner and the person with dementia will have better outcomes; in the third decision-making branch, if the unidimensional assessment leads to a low level of certainty of pain, the nurse decides to delay or forgo treatment and the person with dementia will have worse outcomes.
In the RCP model, when a nurse has a low level of certainty of suspected pain, the nurse follows the Response to Uncertainty Trajectory of decisions: (1) the nurse decides to conduct a multidimensional assessment or uses a trial and error approach. (2) if the multidimensional assessment leads to a high level of certainty of pain, the nurse decides to provide behavioral interventions along with analgesics and the person with dementia will have better outcomes. (3) if the nurse decides to use a trial and error approach, the nurse will forgo treatment of pain and, the person with dementia will have worse outcomes.
The RCP model has never been tested empirically. No previous study has directly examined the relationships between nurses' level of pain certainty, assessment scope, and patient outcomes. Therefore, the purpose of the study is to partially test the RCP model by examining the relationships between nurses' level of pain certainty, scope of pain assessment, and health outcomes of NH residents with dementia. The hypotheses the study are stated below:
(1) Certainty of suspected pain by the nurse will be associated with scope of pain assessment provided to a PWD who has a change in condition. (2) Pre-assessment level of nurses' certainty, assessment scope, and post-assessment level of certainty will be associated with pain outcome. (3) Post assessment certainty is a unique significant predictor of resident outcomes.
Methods

Research design, sample, setting
A descriptive-correlational design was used in this study, which was conducted in five nursing homes in Amman, Jordan. A convenience sample of NH residents who have dementia and known pain or a known pain diagnosis were included in the study and yielded a sample size of 76. Sample size was determined by using power analysis. A-priori Sample Size Calculator for Multiple Regression 18 was used to calculate the sample size. Given an alpha level of 0.05, three predictor variables, an anticipated effect size of 0.15, and the desired statistical power level of 0.8, the minimum required sample size is 75.
The inclusion criteria of the study were: (1) NH residents who are aged 55 and above. (2) NH residents with known pain or a known pain diagnosis. Known pain was determined if older adults have any disease, injuries, or problems that usually cause pain for older adult people. These problems include degenerative joint disease, fractures, pressure ulcers, neuropathic pain, urinary retention, post- Fig. 1 . The response to certainty model. stroke syndrome, improper positioning, cancer pain, contractures, oral/dental sources, and constipation. (3) NH residents whose family members or caregivers live in the same geographical area of the study in Jordan, Amman. (4) NH residents with any degree of memory loss or cognitive impairment as documented in medical charts or reported by nurses in case medical charts are incomplete. (5) NH residents who are cared by nurses with a minimum of one-year experience in nursing homes and working full time (at least 30 h a week). The eligibility criteria were discussed with nursing staff and all eligible participants were included. This study was approved by the Institutional Review Board (IRB) of the University of Wisconsin-Milwaukee (UWM) and the designated IRB for each site. Written informed consent was obtained from the participants. For those NH residents who were unable to make their own decision, the power of attorney was used. All of the information collected was de-identified and securely stored.
Measurements
Outcome measures. Observational visual analog tools were used to measure pain (Discomfort-DAT). 19 The Discomfort-DAT, with a possible range of 0-75, requires a 5-min observation period to measure the overall level of pain. Items in the Discomfort-DAT assess facial expression, body tension, fidgeting, and negative vocalization. Internal consistency alpha coefficients ranged between 0.76 and 0.88 for the Discomfort-DAT third day measurements and between 0.73 and 0.87 for the seventh day measurements. Interrater reliability was achieved for the Discomfort-DAT (kappa 0.90), and retested every 10% of data collection to prevent measurement error. The Discomfort-DAT has been responsive to change in previous intervention studies. 20 ,21 A Cronbach's alpha test was run for each time point when the Discomfort scale was administered. Cronbach alpha reliability indices for the Discomfort-DAT ranged from 0.89 to 0.92. Cronbach alpha reliability for the CON-DAT was 0.94. Interrater reliability for items in 10 Discomfort-DAT's were 0.88.
Predictor measures. Predictor measures were extracted from tracking forms completed by the nurses during the data collection period. The tracking forms included areas for recording changes in behavior or condition, pain assessment, and nurses' certainty. Nurses were taught to complete change tracking using case studies until interrater reliability was 0.85 or greater. Nurses received 7 h of instruction from the researcher regarding: a) filling out the Change Tracking sheet; and b) administering the CON-DAT tool. Information provided during the training included common behavior changes associated with pain (e.g., facial grimacing, restless body movement) as well as changes in behavior that are less commonly associated with pain (e.g., change in appetite, decreased interest in activities). Four case study booklets were used to train and test the accuracy of filling out the tracking forms. Further training and retesting were done when accuracy was less than 80%. In order to assure valid and complete tracking of information, the tracking forms were crosschecked with the nurses' reports and resident medical records to investigate and resolve discrepancies.
Nurses' certainty was measured with a 1-item scale (score1-5) with the following responses: "very certain," "certain," "don't know," "uncertain," and "very uncertain." Assessment scope was measured by reviewing the nurses' tracking form assessment notes to identify the range of tools and types of assessments nurses used to determine their patients' pain levels, from no assessment to behavioral and functional assessment. Functional assessment is assessing any functional changes like change in appetite level or sleep pattern. Assessment scope was coded based on the following coding rubric: 0 = no assessment; 1 = brief self-report (pain/no pain); 2 = numerical scale (0-10); 3 = face or color scale; 4 = behavioral assessment (with or without self-report); 5 = functional assessment (with or without self-report); 6 = combined behavioral and functional assessment (with or without self-report). Interrater reliability by two raters for assessment scope was 0.80.
Co-vairate measures. The Mini Mental Status Exam (MMSE) was used for descriptive purposes. It consists of 30 questions, measuring orientation, registration, recall, attention, calculation, and language. 22 The range of scores is 0-30. Higher scores indicate greater cognitive ability. The Cumulative Illness Rating Scale for Geriatrics (CIRS-G) was used to measure Comorbid burden. 23 The scale captures 15 of the more prevalent clinical conditions that are graded on 0-4 disease severity scale to yield ordinal level data. 24 The CIRS-G was administered one time following consent. The Communication of Need-Dementia Alzheimer's Type (CON-DAT) tool was used to measure the ability of PWD whether or not still to verbally self-report symptoms (Kovach & Venes, Personal Communication, 2015) .
Procedures
Following the training session, the tracking form sheets were initiated when a participant had changes in behavior or condition. In the tracking forms nurses recorded their level of certainty that the participant had physical pain and discomfort as a result of changes prior to doing their assessment of suspected pain. Then the nurses conducted an assessment of pain determined by their initial certainty level. After that, nurses recorded again their level of certainty that the resident has physical pain and discomfort. The researcher met with the nurses twice a week to answer their questions. The researcher was also contacted by phone several times by nurses when particularly challenging questions arose. To assure valid and complete tracking of information, the tracking forms were crosschecked with the nurses' reports and resident medical records to investigate and resolve discrepancies. In 3 and 7 days after a change in the residents' condition, the researcher or research assistant measured the residents' level of pain. Both measurements were done midday following a stressful event because DS-DAT tool requires a 3-min observation period following a 15-min washout period from stressful events. The observation of outcomes was done twice for pain, based on suggestions by Kovach (Personal communication, 2015) who has extensive experience using both tools. Table 1 shows a summary of research procedures.
Data analysis
The SPSS 20 for Windows (SPSS Inc., Chicago, IL, USA) was used for the statistical analyses. The assumptions of normal distribution, homogeneity of variances, and linearity and independence of data were tested and outliers were excluded. Descriptive statistics were used to describe nurses' level of certainty, assessment type, and demographic data. A Pearson correlation was used to test the first hypothesis. A hierarchical regression method was used to examine the significant predictors of residents' outcomes and mediating effects of variables. Tolerance values of less than 0.1 for independent variables indicated that multicollinearity was not present. In hierarchical multiple regression equations the order of entry of the variables is important. Since this study is all about testing the RCP model, the order of entry the variables was based on their temporal order in the RCP model. Postassessment nurses' level of certainty is the main dependent variable and was entered into the regression models in the final step. The order of entry into the model yielded the variability in the level of pain that was uniquely accounted for by Postassessment nurses' level of certainty.
Result
Description of participants
The mean age for the 76 residents was 72. 52 years (SD 9.45, range 55-95) and 56.0% were men. The average length of stay for the residents was 41.7 months (SD 10.33, range 35-93). Twentytwo percent (n = 17) of the residents had severe dementia; the mean MMSE score was 14.44 (SD 6.54, range 0-23). Nurses were certain regarding suspected pain in 23.6% of 76 PWD before assessment and 33% (n = 76) after assessment. In this sample, 68% of nurses (n = 10) used multidimensional assessment of pain in PWD. Eighty percent of nurses were adherent in terms of completing the measures of the study. The other 20% needed partial retraining in specific area addressing their questions and concern. Following retraining, All nurses (100%) were adherent in terms of completing the measures of the study. Table 2 reports descriptive statistics on residents' demographics.
Research Hypotheses
Hypothesis one. Bivariate correlation was used to examine the association between the certainty of suspected pain and the assessment scope. The certainty of suspected pain by the nurse and the scope of pain assessment provided to a PWD were moderately negatively correlated, r = −0.554, p <. 001. As the level of dementia became more severe, the scope of assessment increased.
Hypothesis two and three. Tables 3 and 4 describe the relative contribution of pre assessment level of nurses' certainty, assessment scope, and post assessment level of nurses' certainty as predictors of pain outcomes. Hypothesis two was supported. As seen in Tables 3 and 4, at Step 1 pre assessment level of certainty significantly predicted pain 1 and pain 2 scores. The percentage of variance accounted for was 41.5% for pain 1 and 41.9% for pain 2. At step 2 assessment scope was a significant predictor for pain outcomes and added 1.2% to pain 1 and 1% to pain 2. At Step 3 post assessment level of nurses' certainty uniquely predicted a statistically significant percentage of variance in pain outcomes (20.8% for pain 1 and 19.1% for pain 2). Overall, pre assessment level of nurses' certainty, assessment scope and post assessment level of nurses' certainty accounted for 62% of the variance in pain1 and 60% of the variance in pain2.
Discussion
Our study partially tested the RCP model in four nursing homes in Jordan. All hypotheses about the relationship between nurses' certainty regarding suspected pain, scope of pain assessment, and health outcomes of NH residents with dementia were supported. These findings are consistent with the RCP model, but conflict with findings from other research on pain in PWD in different areas that will be discussed in this section.
The findings that support the hypotheses about predictors of residents' outcomes suggest that pre-assessment level of nurses' certainty, assessment scope, and post-assessment level of certain- Table 1 Summary of on-site consent and research procedure. -Preassessment level of certainty was recorded by nurses once they notice a change in resident's behavior or condition. Then, type of assessment provided to the resident was recorded. After that, post assessment level of certainty was recorded.
(B) Pain outcomes:
Observational measures was completed after 3 and 7 days of change in behavior or condition using time collecting for 2 collections of Discomfort-DAT. This tool was administered in midday at least 15 min after the time of any potentially discomfort-or stress-producing event.
-Nurses -Researcher and Research Assistant 
Table 3
Summary of hierarchical regression analysis with pain 1 scores as criterion (N = 76).
Step and Predictor Variable ty are significant predictors. These results are consistent with studies that examined nursing assessment and studies that examined nurses' decision certainty and found these variables to be critical factors in improving nursing home residents' outcomes. 10, 12 Achterberg et al. found that when healthcare providers are initially certain about pain in PWD, they tend to validate their certainty with additional assessments, such as interviewing family members, taking vital signs, or checking medical records. If certainty of pain in PWD is confirmed, nurses provide PWD with behavioral interventions and analgesics. However, when nurses are initially not certain about pain in PWD, they may start to think that the observed change in behavior is an aspect of dementia, rather than pain. In that case, the nurse may forgo gathering additional information and administering behavioral interventions along with analgesics. Instead, nurses may respond to these behavioral changes in a way that does not address the resident's pain. 25 A study by Chandler et al. 26 found that the level of nurses' confidence about pain in PWD was significantly correlated with their self-assessment of pain. The finding of this study that shows nurses' certainty of suspected pain was associated with the scope of pain assessment, such as a self-report of pain, is consistent with Chandler et al. findings and the RCP model. This descriptive study is the first study to explore the concept of certainty and how it relates to the problem of pain assessment and management in PWD. It is also the first study constructed to test the RCP model. It is also the first nursing research study in Jordan that was conducted in nursing home settings. Up until now, the limited number of nurse researchers who are working in Jordan focused their programs of research on hospital settings. This study does contribute to nursing science in so far as it highlights potential flaws in research design that could result in the high percentages of variance accounted for by a limited number of variables in this study.
The many patients who had diagnoses of mental illness reported in their medical charts might be a possible reason for the high percentages of variance accounted for by a limited number of variables in this study. There were no exclusion criteria for participants in this study. In retrospect, mental illness, such as depression or schizophrenia, should have been an exclusion criterion because it elicits agitated behaviors of the participants, which is also a consequence of dementia. Being observed four times by a stranger (the researcher) has the potential to worsen pain or discomfort in those PWD who also had untreated mental illness. When the researcher measured the comorbid burden of the PWD in the study it was discovered that a number of them had mental illness. If the discomfort observed in patients after pain treatment was caused by mental illness it would be impossible to accurately measure the outcomes of pain treatment in this study. There may be a higher percentage of PWD who have untreated mental illness in nursing homes in the Middle East, including Jordan, than in Western countries because there is more stigma and fewer resources for mental illness; therefore, it would be hard to generalize the results of this study. Consequently, comorbidities, including mental illness, could be another unexpected uncontrolled variable. Future research should control for this variable in order to obtain a more reliable measure of the outcomes of pain treatment in order to explore the relationship between nurses' certainty, the complexity of pain assessment and patient outcomes.
The observers of the patients in this study were both male and the majority of the patients were female. Being observed four times by a male researcher who is also a stranger may itself have elicited discomfort in women with dementia who were socialized to avoid the gaze of men, especially those women who were Muslim. In retrospect, the gender of the observer should have been considered in the research design. If the discomfort observed in patients after pain treatment was caused by a socially constructed reaction to a male observer, it would be impossible to accurately measure the outcomes of pain treatment in this study. Therefore, the gender of the observer was another unexpected uncontrolled variable in this study. Future research should control for gender differences in order to obtain a more reliable measure of the outcomes of pain treatment in order to explore the relationship between nurses' certainty, the complexity of pain assessment and patient outcomes.
Limitations
The RCP model does not take into account the possible cultural differences in the concept of certainty. It assumes that everyone conceptualizes certainty in the same way. The findings of the study shows that Jordanian nurses may conceptualize certainty differently. Therefore, this study has a conceptual limitation associated with possible cultural differences in the concept of certainty. The concept of certainty itself may be culture-bound which may make Jordanian nurses conceptualize certainty differently than Western nurses. This study may provide a different understanding of the concept of certainty and how it relates to the problem of unrelieved pain in Jordanian PWD. A future qualitative study to explore the intercultural conceptualizations of certainty is needed. This study has limitations associated with the study design, the sampling method, and the measurements. The descriptive, correlational design does not permit the inference of causality. Also, the non-probability convenience sampling method of this study may introduce selection bias to the internal validity of the study. The use of the self-report method to collect data may increase the possibility of recall bias.
Conclusion
The RCP model was supported by findings from this study and may enhance nurses' decision-making and ensure prompt treatment of pain. Findings in this study need to be interpreted with caution and replicated before being applied to practice or theory derivation. Table 4 Summary of hierarchical regression analysis with pain 2 scores as criterion (N = 76).
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